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(54) BOARD FOR MOUNTING OPTICAL PART, PACKAGE SUBSTRATE AND PRINTED CIRCUIT 
BOARD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate for mounting optical parts 
and a printed circuit board which enable the high density mounting of 
electrical parts or optical parts to an optical waveguide and with which 
the optical axis alignment of an optical waveguide with the optical parts 



can easily be realized. 

SOLUTION: A board 10 for mounting the optical parts has a least an optical 
part mounting part on one surface of a glass substrate 1, an optical wiring 
layer 9 composed of a core and a cladding material on the other surface, 
and is provided with a via hole 2 which conducts with the optical part 
mounting part and passes through the glass substrate. Furthermore, a 
package board can be prepared by mounting an optical part 14 and an 
electrical part 15, and a printed circuit board 20 can be prepared by 
connecting the package substrates through an electrically conductive bump. 
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CLAIMS 



[Claim (s)] 

[Claim 1] the substrate for optical element placements characterized by 



providing the beer hall which flows with said optical element-placement 
section, and penetrates a glass substrate while having at least the optical 
element-placement section and the optical wiring layer which was alike on 
the other hand and consisted of a core and a clad on the whole surface of 
a glass substrate. 

[Claim 2] The substrate for optical element placements according to claim 
1 characterized by the optical element-placement section being the electric 
wiring layer which consisted of a metallic material and an insulating 
material. 

[Claim 3] Said glass substrate is Au, Ag, Cu2 0, or Ce02. Substrate for 
optical element placements according to claim 1 to 2 characterized by 
containing at least one sort and showing photosensitivity to ultraviolet 
rays. 

[Claim 4] The core and clad which constitute said optical wiring layer 
Polyimide, a polycarbonate, [ whether it is the polymer ingredient which 
consists of a polymethyl methacrylate and polystyrene, and ] Or 
Si02-germanium2 and ZrF4-BaF2~GdF3-AlF3, The textile glass yarn which 
consists of As-S and As-germanium-Se or CsBr, the substrate for optical 
element placements according to claim 1 to 3 characterized by being in any 
of the crystal system ingredient which consists of KRS-5. 
[Claim 5] The core of the shape of a cross-section rectangle which 
constitutes said optical wiring layer is a substrate for optical element 
placements according to claim 1 to 4 characterized by providing the mirror 
which has at least one, such as a straight line, a curve, a serpentine curve, 
and parallel lines, and was formed, and inclined 45 degrees of outlines 
to the core pattern. 

[Claim 6] The mounting substrate characterized by carrying optical 
components in the substrate for optical element placements according to 
claim 1 to 5. 

[Claim 7] The printed circuit board characterized by connecting a mounting 
substrate and a printed circuit board according to claim 6 through a 
conductive bump. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate for optical 
element placements carrying optical components and the mounting substrate 
which carried optical components etc. in the substrate for optical element 
placements, and the printed circuit board which the mounting substrate has 
joined through a conductive bump further. 
[0002] 

[Description of the Prior Art] In order to make the computer which can 
perform data processing more quickly, the clock frequency of CPU tends to 
increase increasingly and the thing of 1GHz order has come to appear in 
current. Consequently, since the part into which the high frequency current 
flows will exist in the electric wiring by the copper on the printed circuit 
board in a computer, malfunction is produced according to generating of 
a noise, and it also becomes an electromagnetic wave occurring and having 
a bad influence on a perimeter. 

[0003] In order to solve such a problem, a part of electric wiring by the 
copper on a printed circuit board is transposed to an optical fiber or 
optical waveguide (henceforth optical wiring), and using a lightwave signal 
instead of an electrical signal is performed. In the case of a lightwave 
signal, it is because generating of a noise and an electromagnetic wave 
can be suppressed. 

[0004] Generally, photoelectric elements, such as laser diode (LD) and a 
photodiode (PD), are mounted in a substrate front face, and are performing 
signal electrical transmission on the substrate front face by waveguide. 
[ as well as IC etc. ] If the number of electrical parts, such as IC, 
increases, it will be necessary to make optical waveguide cross, and in 
such an optical circuit, it has the problem that optical-axis doubling of 
optical waveguide and a photoelectric element becomes difficult gradually. 
[0005] Furthermore, a detailed explanation desires development of the 
various components for optical communication with utilization of the 
optical transmission system by development of current low-loss optical 
fiber. And establishment of the optical wiring technique of mounting these 
light components in high density, especially an optical waveguide technique 
is desired. Generally, the conditions of ** manufacture with small ** 
optical loss being able to control the refractive-index difference of ease, 
** core, and a clad are required of optical waveguide. As optical waveguide 
[ low loss until now ], the quartz system is mainly examined. With the 
optical fiber, like, since light transmission nature of a quartz is very 
good, also when [ finishing / an actual proof ] it considers as waveguide, 



also in the 1. 3micrometer band, low loss-ization below 0. ldB / cm is 
attained for wavelength. However, if the quartz needed to be deficiently 
produced in flexibility at silicon substrate superiors and was carried in 
the printed circuit board as it was, it had the problem which receives great 
constraint in connection of an electrical part. 

[0006] On the other hand, the optical waveguide using a polymer attracts 
attention from the ability to manufacture to low cost in a simple process 
in the above-mentioned optical waveguide in recent years, plastics system 
optical waveguides, such as polymethylmethacrylate (PMMA) as an example, 
polystyrene (PS), and a polycarbonate (PC), — quartz system optical 
waveguide — comparing — visible wavelength — a long wave — although 
there is a fault of sufficient low optical loss in a long field not being 
attained, formation at low temperature is possible and processing is easy. 
On base materials, such as a silicon substrate, the manufacture approach 
carries out sequential formation of the core layer which consists of a clad 
which consists of a polymer ingredient of a low refractive index, and a 
polymer ingredient of a high refractive index, and performs a dry etching 
process by using a photoresist pattern as a mask. In this way, after 
processing a cross-section outline rectangle-like polymer core layer, 
again, with the polymer ingredient of a low refractive index, a cladding 
layer is formed in the upper part and 30-60-micrometer optical waveguide 
is formed by total thickness. 

[0007] Optical waveguide is exfoliated after the above-mentioned process 
using fluoric acid etc. from base materials, such as silicon, and lamination 
and the substrate for optical element placements are made to an electric 
wiring plate using adhesives. 

[0008] However, once it exfoliated from the silicon substrate etc. and used 
polymer optical waveguide as the film, contraction arose in the 
coeff icient-of-thermal-expansion difference reason, and sufficient 
lamination precision to an electric wiring plate could not be acquired, 
but it had become a problem. According to a contraction factor, depending 
on the case, a refractive index is changed with problems, such as a crack, 
the optical loss of optical waveguide is also produced, and it has not 
resulted in utilization yet. Moreover, it was severe, the same **1 
micrometer or less as optic loading was required, and the precision of the 
vertical direction at the time of making an electric wiring plate rival 
had also followed great difficulty on lamination. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention was made in view 
of the situation of the starting conventional technique, and the high 



density assembly to the optical waveguide top of an electrical part or 
optical components is possible for it, and it offers a technical problem 
the substrate for optical element placements and the printed circuit board 
which can moreover realize easily optical-axis doubling of optical 
waveguide and optical components. 
[0010] 

[Means for Solving the Problem] invention according to claim 1 is a 
substrate for optical element placements characterized by providing the 
beer hall which flows with said optical element-placement section, and 
penetrates a glass substrate while having at least the optical 
element-placement section and the optical wiring layer which was alike on 
the other hand and consisted of a core and a clad on the whole surface of 
a glass substrate. Invention according to claim 2 is a substrate for optical 
element placements according to claim 1 characterized by the optical 
element-placement section being the electric wiring layer which consisted 
of a metallic material and an insulating material. Invention according to 
claim 3 Said glass substrate is Au, Ag, Cu2 0, or Ce02. It is the substrate 
for optical element placements according to claim 1 to 2 characterized by 
containing at least one sort and showing photosensitivity to ultraviolet 
rays. The core and clad from which invention according to claim 4 
constitutes said optical wiring layer Polyimide, [ whether it is the polymer 
ingredient which consists of a polycarbonate, a polymethyl methacrylate, 
and polystyrene, and ] Or Si02-germanium2 and ZrF4-BaF2-GdF3-AlF3, It is 
the substrate for optical element placements according to claim 1 to 3 
characterized by being in any of the textile glass yarn which consists of 
As-S and As-germanium-Se or CsBr, and the crystal system ingredient which 
consists of KRS-5. Invention according to claim 5 The core of the shape 
of a cross-section rectangle which constitutes said optical wiring layer 
is a substrate for optical element placements according to claim 1 to 4 
characterized by providing the mirror which has at least one, such as a 
straight line, a curve, a serpentine curve, and parallel lines, and was 
formed, and inclined 45 degrees of outlines to the core pattern. Invention 
according to claim 6 is a mounting substrate characterized by carrying 
optical components in the substrate for optical element placements 
according to claim 1 to 5. Invention according to claim 7 is a printed 
circuit board characterized by connecting a mounting substrate and a 
printed circuit board according to claim 6 through a conductive bump. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this 
invention is explained using a drawing. Drawing 1 is the explanatory view 



showing the substrate for optical element placements and mounting substrate 
of this invention, the substrate 10 for optical element placements of this 
invention flows with said optical element-placement section, and possesses 
the beer hall which penetrates a glass substrate while it has at least the 
optical element-placement section and the optical wiring layer which was 
alike on the other hand and consisted of a core and a clad on the whole 
surface of a glass substrate 1. The optical components 14 and an electrical 
part 15 are further carried in this, and it becomes a mounting substrate. 
And a mounting substrate (substrate 10 for optical element placements) is 
connected with the printed circuit board 20 shown in the drawing Nakashita 
side. 

[0012] Furthermore, if it explains in full detail, the substrate 10 for 
optical element placements will use a glass substrate 1 as a base material, 
the optical element-placement sections (a pad, electric wiring, etc. ) and 
the optical wiring layer which was alike on the other hand and consisted 
of a core and a clad are formed in the whole surface of this glass substrate 
at least. Moreover, the hole 2 to penetrate is opened in the glass substrate 
1. The interior of each hole 2 is filled with the conductor prepared by 
plating, and the bump corresponding to the location of the electrode 21 
of a printed circuit 20 is prepared in the lower part. Thereby, the electrode 
by the side of a printed-circuit board 20 is electrically connectable with 
optical components and an electrical part. 

[0013] While the process of exfoliating and using optical waveguide as a 
film by adopting this configuration is unnecessary, location precision with 
an electric wiring plate also becomes good. Furthermore, although the need 
of preparing the optical element-placement section and opening for making 
the substrate between the optical element-placement section and an optical 
wiring layer mirror passing laser light when the configuration of a **** 
wiring layer is adopted on the other hand is in the whole surface of an 
opaque substrate, if a glass substrate does not absorb laser light in the 
case of the substrate for optical element placements of this invention, 
it is not necessary to necessarily prepare opening. 

[0014] Next, the manufacture approach of the substrate 10 for optical 
element placements shown in drawing 1 is explained. Drawing 2 -10 are 
process drawing showing the production process of the substrate 10 for 
optical element placements. In addition, the a~th page, a bump, and an 
optical wiring layer forming face are made into the b-th page for the optical 
element-placement (electric wiring layer) forming face under explanation. 
[0015] A glass substrate 1 is Li2 0-aluminum2 03-Si02. It is desirable that 
it is the photosensitive glass plate which has the chemical workability 



of a system (Au and Ce02). Moreover, a of this glass substrate 1 and the 
b-th page have the outstanding smooth nature. A photo mask with the shape 
of a hole is minded [ this ], and it is a Hg-Xe lamp 100mJ/cm2 Negatives 
were developed by irradiating (referring to drawing 2 ). Au and Ce02 which 
are a component in this photosensitive glass When UV irradiation is exposed, 
they are the photosensitive metals Au and Ce02 to an exposure part. The 
nucleus which consists of a particle generates and a latent image (not 
shown) can be formed. 

[0016] Then, the glass which formed the latent image by exposure is 
heat-treated at 550 degrees C thru/or 620 degrees C, and the crystal which 
is easy to be eluted in an acid is deposited. By this heat treatment, a 
lithium meta-silicate crystal deposits by using as a nucleus the particle 
of the photosensitive metal which exists in the above-mentioned exposure 
part (latent image). Thus, since the obtained crystal had the property 
easily dissolved in an acid, acid treatment was carried out with rare 
hydrofluoric acid, and the development was performed (refer to drawing 3 ). 
[0017] A beer hall 2 is formed in the photosensitive glass substrate 1 as 
a result of processing by the above-mentioned process. This beer hall is 
a hole which penetrates the photosensitive glass substrate 1, and it is 
formed so that it may agree with the location of the electrode by the side 
of the printed circuit board 20 which should connect. 
[0018] After filling up a beer hall 2 with light or thermosetting resin 
3 into the b-th page of the photosensitive glass substrate 1 with which 
the beer hall 2 was formed and changing the b-th page into the smooth 
condition of a glass substrate 1, sequential spreading is carried out with 
the lower clad 4 and a core 5 with an optical wiring layer ingredient (for 
example, polyimide) (refer to drawing 4 ). 

[0019] Subsequently, a photoresist 6 is applied to the upper part of optical 
waveguide material (refer to drawing 5 ), exposure and a photoresist 6 are 
developed with the mask for waveguide patterns, and the exposed part is 
removed. And patterning of the core is carried out so that a cross section 
may become rectangle-like by reactive ion etching, and subsequently a 
photoresist 5 is removed. 

[0020] In addition, said core has at least one, such as a straight line, 
a curve, a serpentine curve, and parallel lines, and is formed. 
[0021] Furthermore, the mirror 7 by which aluminum film etc. was 
vapor-deposited is formed in the predetermined part of a core circuit 
pattern, the up clad 8 is applied again and the optical wiring layer 9 is 
formed (refer to drawing 6 and drawing 7 ). A mirror processes 45 degrees 
of outlines to a core pattern with laser etc. , before applying an up clad, 



and it vapor-deposits aluminum film alternatively. In addition, the 
alignment mark for an optical element placement is formed in the location 
of the arbitration on lower KURATTO by aluminum film at this time. 
[0022] Then, heating down stream processing of an optical wiring layer is 
performed at about 350 degrees C. The resin with which the beer hall 2 was 
filled up is pyrolyzed here, and is removed (refer to drawing 8 ). When 
the decomposition component of resin remains in a hole, dichromic acid, 
permanganic acid, etc. can remove an organic residue. 
[0023] Additional processing is performed to an optical wiring layer in 
the shape of a blind via by laser radiation etc. , and a beer hall 2 is formed 
also in an optical wiring layer side so that it may agree in the location 
of the beer hall 2 of the photosensitive glass substrate 1. And while 
depositing a conductor in a beer hall 2 by plating, plating is grown up 
enough and a bump 11 and putt 12 are formed so that it may project rather 
than the field of a glass substrate (refer to drawing 9 ). 



[0024] In addition, in case it plates, the adhesive property of a 
photosensitive glass interface and a plating metal membrane can be further 
raised by applying the adhesives layer of hypoviscosity only to the wall 
front face of a beer hall 2 alternatively, and performing plating processing 
to up to an adhesives layer. 

[0025] A mounting substrate is created by carrying the alignment mark which 
formed the optical element (LD, PD), the LSI chip, etc. in a mirror process 
and coincidence at the lower clad to the substrate 10 upper part for optical 
element placements manufactured as mentioned above, so that an optical axis 
may not shift to reliance, the photosensitive glass substrate 1 — a front 
face — since it is smooth and the distance of the height direction with 
an alignment mark can be grasped correctly, it is also possible to install 
an optic so that an optical axis may not shift to the end face of the 
substrate 10 for optical element placements. Furthermore, after this, 
substrate 10 the very thing for optical element placements is connected 
to a printed circuit board, and the 1st example of drawing 1 is completed. 
[0026] An optic called PD-LD and an electrical part called LSI are connected 
to the circuit pattern of the substrate upper part for optical element 
placements through lead wire or a bump. On the other hand, the electrode 
21 for connecting electrically with the bump 11 of the substrate 10 for 
optical element placements is formed in the top face of a printed circuit 
board 20, and it connects mutually. Thereby, optics, electrical parts 
called LSI, and printed circuit boards 20, such as PD and LD, are connected 
electrically. 

[0027] Moreover, a part of electrical signal from a printed circuit board 



20 is changed into a lightwave signal by LD, and incidence of the lightwave 
signal is carried out to waveguide. And a lightwave signal is reflected 
by the mirror and the inside of optical waveguide is transmitted, and mirror 
reflection is carried out again, it is changed into an electrical signal 
by PD, and signal processing is performed by LSI etc. In this way, electric 
connection and optical connection can be realized with high-reliability. 
Two or more such substrates for optical element placements may be carried 
in a printed circuit board, and the advancement of optical-communication 
equipment and optical information equipment may be attained. 
[0028] Drawing 10 is drawing showing the 2nd example of the printed circuit 
board in which the substrate for optical element placements and mounting 
substrate of this invention were carried. The optical element-placement 
section is the electric wiring layer 13, and this is an example in the case 
of having multilayer structure. 

[0029] In the substrate 10 for optical element placements shown in this 
example, the wiring electrode of the electric wiring layer 13 which the 
beer hall 2 of the photosensitive glass substrate 1 is filled with the 
conductive matter, and consisted of a wiring electrode of an optical wiring 
layer, and the metallic material and insulating material of that upper layer 
makes an electric wiring consistency correspond to the electrode of optical 
components or an electrical part, and is connected with the beer hall 2. 
here — an additive process with the well-known electric wiring layer 13, 
and subTORAKUTO — it can form using law. 

[0030] On the other hand, the location of the bump 11 from the beer hall 
2 formed in the b-th page of a glass substrate is the location which should 
agree in the electrode 21 of a printed circuit board 20. 
[0031] Thus, an optical element (LD, PD), an LSI (raise in basic wages) 
chip, etc. are carried in the upper part using the manufactured substrate 
10 for optical element placements, and the substrate for optical element 
placements is connected to a printed circuit board. Thus, a part of 
electrical signal from a printed circuit board 20 is changed by LD with 
a lightwave signal, and the lightwave signal reflected by the mirror 
transmits the inside of optical waveguide. 90-degree optical-path 
conversion is again carried out by the mirror, the signal which carried 
out optical transmission is changed into an electrical signal by PD, and 
signal processing is carried out by LSI etc. In this way, electric 
connection and optical connection can be realized with high-reliability. 
[0032] In addition, even if it uses any of the crystal system which consists 
of the textile glass yarn which becomes optical waveguide from whether it 
is the polymer ingredient which consists of a quartz, a polycarbonate, a 



polymethyl methacrylate, and polystyrene, Si02-germanium2 or 
ZrF4-BaF2-GdF3-AlF3, As-S, As-germanium-Se, etc. or CsBr, KRS-5, etc. they 
are and being constituted, it becomes like this drawing 10 . 
[0033] 

[Effect of the Invention] The substrate for optical element placements of 
this invention forms the optical wiring layer which wired on the direct 
glass substrate. Therefore, optical-axis doubling of an optic and an 
optical wiring layer becomes highly precise. Moreover, in order not to make 
an optical wiring layer (waveguide film) exfoliate, there is also no 
fluctuation of many physical properties of the refractive index 
accompanying contraction. Furthermore, if the optical element-placement 
section is an electric wiring layer, offer of a mounting substrate whose 
electric wiring consistency was made to correspond to the electrode of the 
optical components carried in the optical element-placement section and 
an electrical part is attained, and it can connect with the printed circuit 
board of a low wiring consistency through a beer hall and a conductive bump. 
[0034] connection characteristics and dependability of optical waveguide 
as a transmission line are resembled markedly as mentioned above, it excels, 
and cheap and practical the substrate for optical element placements and 
a mounting substrate with the high degree of freedom of a wiring design, 
and a list can be provided with a printed circuit board again. 
[0035] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are the substrate for optical element placements of this 
invention, and the explanatory view showing a printed circuit board in a 
mounting substrate list. 

[Drawing 2] It is the explanatory view showing the production process of 
the substrate for optical element placements. 

[Drawing 3] It is the explanatory view showing the production process of 
the substrate for optical element placements. 

[Drawing 4] It is the explanatory view showing the production process of 



the substrate for optical element placements. 

[Drawing 5] It is the explanatory view showing the production process of 
the substrate for optical element placements. 

[Drawing 6] It is the explanatory view showing the production process of 
the substrate for optical element placements. 

[Drawing 7] It is the inclination Fig. showing the production process of 
the substrate for optical element placements. 

[Drawing 8] It is the explanatory view showing the production process of 
the substrate for optical element placements. 

[Drawing 9] It is the explanatory view showing the substrate for optical 
element placements. 

[Drawing 10] They are the substrate for optical element placements of this 
invention, and the explanatory view showing a printed circuit board in a 
mounting substrate list. 
[Description of Notations] 

1 . . . Glass substrate 

2 ... Hole (beer hall) 

3 . . . Light or thermosetting resin 

4 . . . Lower clad 

5 . . . Core 

6 . . . Photoresist 

7 . . . Mirror 

8 . . . Up clad 

9 . . . Optical wiring layer 

10 . . . Substrate for optical element placements 

11 ... Bump 

12 ... Putt 

13 . . . Electric wiring layer 

14 . . . Optical components 

15 . . . Electrical part 

20 . . . Printed circuit board 

21 . . . Electrode 
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1 4, ttftffiffil 5*»«U USaStft&o 

tv (BP n n pMffl»il 0) {iHtfTfflilt^ 

tfcyjy has 2 ok&mznzo 



[0012] mcm^tzt, msusaussfti on 

i:^^-y K^6*figSnfe)tEliMi*'>a< fcfc^figf 
^5. &?L2©rtg|Ui^y^Tl3tffc«mc c fcoTiili6 

p°p t nn.%$& t, y y h @a*sa« 2 0 my© wsfcmst 
[0013] c<Dm&*mm?zc Kmm& 

L 7 ;l/ A £ 1 5 £ 1/ ^ fc XS*^ET $> 5 1 £ 
tic, W^IBISfifcOffitffififc&tffcfc*. Mtc, * 

aw u— 9»-jt*iRiR l& itntf , 1 1, Bunas*: 

[0 0 14] 0 1 fc*Lfcft$.Sf5«ffl£fi 1 0 
OHjfi7JffiKov^TlKWr5o 02-1 OtiJtaBfli&K 

OJtaJSiS* (WMEISl) ««affl, A>7°RU' 

[0 0 15] ^7XlIl(iL i 2 0-A 1 2 0 3 -S 

1 0 2 (Au, Ce0 2 ) 3fi<0{b¥WiPltt*Wf «« 

aSfilOa&tfb Stiff n/£¥»14%WLTV^o ^© 
*7Xa^tC?L«%Wbfc7* hvX^^^bTHg- 
Xe77^1 OOrnJ/ cmz Mitb (02#F.§) , 
5H»*fT-3!fco iKD^ffi^^X^CO^Tfe^A u, 
Ce0 2 tis »^«Sfia#tf<:«J:-3T8S)t*n5i:, BWSB 
^ti^MIAu, Ce0 2 ©SS^^ftSSA^fig 

[0016] mmc&^-cmmzBi&LrcJiy 

X%5 5 0°C7^g6 2 0°CT»Ib, ttfC»mUJ»V> 

fl»felfiiJlti»k:SFJBK:»»f 4ttK*W-r*o?, 
{k**MTf»«iaUT, UMlMfiofc (H 3 # 

[0 0 17] ±i3oxSK«J:Saaoil8S, jSJttto^f 

* 1 7° u y h as 2 0 {fflowicDfuB t ^a-r « <t 5 1 

[0018] tf7*-;b2aWfia*ttfci8«tt©#7X 
as 1 ©bffitc, ^X«KHB{kttOttHii3?tf7*-;I/ 

2 ^?E* L 73 7 xaS 1 © b S%¥»*«l«fc Lfcft, 



(4) 



ftlM 2 0 0 2 - 1 7 4 7 4 2 



375 tiiijuKtMi* a (0 4 mm . 

[0 0 19] W#iSB*fO±Wt7* h U^X 

H6%ffifliL (0 5#P,g) , #»»/^-ylV7*T 
lift, 7* F Uv>X h 6&8i«U a3t*n/£SIJ»«:l« 

[0 0 2 0] ffl[|S37{i, fflML flUs s^ffl 

3c 

[0 0 21] HK37BB»^?->ORffSOffllflffKA 1 
ftfc 57-7 *JBbH U B tf ±ffl$* 7 v F 

8^^U7 I cisa»/i9^ffM-ri> (0 6, 0 7#si) „ 

a7^-yfC*lLT«§4 5° KAQIU A 1 BM^jI 
KWK3R*1"So ^ mftffi«©fc«>©7-7 

KMLTJ3<. 

[0 0 2 2] ilffli, ft 3 5 0°CT«m«toWl 
!S«rfT 3 . If 7 2 £3ttK LfcfttflBf* d C T»» 
WUfcSSlaS (0 8 #19) c #K©#»filt#tf*-,rt/ 

[0 0 2 3] Mtt^7Xlfi 1 <0lf7*-;I/2©ffiH 

7^>f i^wciiijniraifcffiu 7taa*Mimitc t if 7 

?£ttJ-f S£5(c, fe-?t%+5Mft£tf^y7i l&tf 

z^yhl (0 9» c 

[0 0 2 4] *-y**fT3H8fc:tt, £7*-;l/2 

[0 0 2 5] LX±(DJ;^tCbTS3S$nfe7 l cg|3p a n ^«ffl 
Sffil0±g^ (LD, PD) StfLSI?- 

7?^ y v-***!? icmm-rnr^ «t ? 

lttSffifit'feS^, 77-<*yFv-*i:©iSS73 
l^©B6K*jEfitKfflSTt5<D1?, ftgf^fcfflaS 1 

o (DtmKwmw? ti%^& o icK¥B$&*mw?% c 

fcfcWZN&S,, jgtc, JtSPfiffiKfflSfi l 0 

g{*^7'J y FSfitcg^LH 1 1 (0\m^^ 

[0 0 2 6] PD • LDfc^ofcJt^ffiiS^L S I £^ 



7U y h&K 2 0 ©iffittt, ftffflffiffittffiSft 1 0 (O 

n, fflSfcfflffiSlrt^S. ctilcif), PD, LDi: 
i/^fcttm&^L S I ^ofti«agKai:7Uy h« 

[0 0 2 7] Sfc, 7»jyhS«2Ofr&©«»fl«0 

«fl**KSE»«n, l s i «eTffl*t«ig!tffTfcft*o «: 

d®<£ 9 &7^R D nM38ffi**fM7U y hSfitcjg 

iibTtafflSB, jtit«ssi©iaa{k*iaoTfefi^. 
[0028] 01 o \,t^mm%n>^mmw&M}% 

SS«£fgicLfc7U y F»«©^ 2 <DtfiJ£,TVt0T-fe 

[0029] cweyts-r^SBffliJSiEfflSffi 1 ot^ 

3 lis 4»07f-f r -f F5^ FSSrffl^T 

[0 0 3 0] -7a, ^7Xi£ffibffifC^$nfetr7* 
-;1/Zfr60/<5'71 l 0ffiHti7 , 'J y F»S 2 0C1 

g2 lfc^at^ffffiHiittoT^s. 

[0 0 3 1] ilO^dtcLT, Sjg$n^C7tg™«ffl 
SSI O^ffl^TT^H? (LD, PD) StfLSI 

SS 2 0^&©««fl!#O-aJ^L DKioTJtitC 
F«3*G3S-r5o 7te^bfdS^«W5 7-T-9 0° « 

KS»«np DT««fl#tSE»sn, l s i *T-fg^ 

[0 0 3 2] H, 7t*&iES(C«, E^, JJ*U*-#*- 

i;v-M'ftTfe?>A\ Sl/^iS i 0 2 - G e 2 * Z r F 
4 -BaF 2 -GdF 3 -AlF 3 , As- S, As- 
Ge- S efciffrSfcStf^X^iiRWiC s B r, KR 

s- 5!&if^6**tsa3So<sfn^%fflv>Tfli^uTt 

[H|0 1 0<D^lC*5 o 
[0 0 3 3] 

xa«±t@BISLfc7tBB^S^ffMt§o tS^T, 



(5) 



ftM 2002-174742 



[0 0 3 4] I-X±OJ;9tCbT, fcgi&i: LTtDftWiS 

[0 0 3 5] 
[Hffi©1B¥fcKSI3] 

[^ i ] ^mnft%^mmmw.s mkwsmi^-7 
[02] jtgpfflffiffifflSfioBijfiie^^-rittWBit?* 

So 

[0 3 ] ^.s^E^osa^s*** tttWB-cfc 

So 

[0 4] «ffl5,ft»r«fflS1g©S5tXg*^-rSiWH?a5 

So 

[05] Kffl&mmmmw&xm**irmwm-c-& 
s 0 

[0 e ] K^&mmf%mm<Dmmxm**tmwm-?& 

So 

[0 7 ] M$&mmf8Mfa<vm&xm%7ik?m®m-c-$> 
ran 



So 

[0 8] x^ a %mmfa<Dm&TMz*tmwm?3b 

So 

[0 9] »°p^«cfflS«^WJ0T$>So 

[010] *mxoytm&i>mmmm&* n^mmmic 
7v yvmm^tmmm'h^o 

1 • • • tfy7>WBL 

2 • • • tl (t: 7 

3 • • • ftXtilBHgfctttttIS 

4 • • -TW^y F 
5 • • ■ 37 

6 • • • 7*hl/i>'Xh 

7 • • • 5 '7- 

8 • • .±aP^7y K 

9 • • • ftgagss 

1 0 • • • ftgPft£ttffl£ft 

1 1 • • • 

1 2 • • • h 

i3 - • • n.%mm 

1 4 • • • ftgBfp 
1 5 • • • «Mg|3p° 
20 • • • ^UVhSfi 
21 • • -II 

[02] 




I I » I 



□□□□ED 1 



[0 4] 



I I I I 



[061 

^1 J- 



I I I I 



(6) 



HrlJD 2 0 0 2 - 1 7 4 7 4 2 




juuugL 
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*j£HSftJlCK£Jf[lTi5#Ut AKOT 
(72)#gH£# TUj|| 

msiiJ^K#miTi5#i^ fltsen 



(72)5^# 

F 2H047 KA11 KA12 LA09 MA07 QA01 

QA04 QA05 QA07 TA11 
5E338 AA18 BB75 CC01 CC10 CD11 
EE31 



